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Aim. Expression level of immunohistochemical markers such as HepPar-1, AFP, CK7, CK20 and the area of immunopositive cells in chol-
angiocellular liver cancer, and their differences from hepatocellular carcinoma vere investigated.

Methods and results. Histopathological, histochemical and immunohistochemical research of trephine was determined in the liver in 90 pa-
tients with biopsy. Among them 53 patients had hepatocellular, 36 — cholangiocellular liver cancer, 1 patient had mixed hepato-cholangiocellular
carcinoma. Level of expression of immunohistochemical markers of tumor cells and the area of immunopositive tumor cells in the tumor was
determined by photo-digital morphometry. It was established that expression of a-fetoprotein is determined in 47.22% of patients with cholan-
giocellular liver carcinoma in tumor cells, when AFP-immunopositive cells represent 17,25 + 9,67% of the total area of tumor cells. Positive
expression of HepPar-1 cells in cholangiocellular liver cancer wasn’t detected (unlike hepatocellular carcinoma, when cytoplasmic expression
of HepPar-1 by tumor hepatocytes is determined in 92.45% of cases). Expression of CK7 by cholangiocellular carcinoma cells was observed
in 97.22% of patients, and the expression of CK20 — in 45.29% patients, immunopositive cells represent 43,55 + 9,93% and 50,28 + 16,35%
of the tumor area, respectively. Medium strength correlation was determined between the level of AFP and CK7 expression by tumor cells in
cholangiocellular carcinoma. Direct strong bond was determined between level of AFP and CK20 expression. Negative weak correlation was
determined between the level of CK7 and CK20.

XapakTtepuctuka piBHs excnpecii HepPar-1, anbga-deronporeiny, uutokeparusis 7 i 20
KJITHHAMH XOJIAHTiOLEe/TIOSIPHOTO PaKy y TpenaHodionTaTax ne4iHku

B. O. Tymanceruu, M. . 3y6ro

3 MeTor0 BH3HAYEHHs PiBHS ekcrpecii iMyHorictoximiuanx MapkepiB HepPar-1, AFP, CK7, CK20, momi iMyHOIIO3UTUBHHX KIITHUH Y
XOJIQHTIOMEIIOIIIPHOMY paKy MEUYiHKHM Ta iXHIX BIAMIHHOCTEW BiJ] TeMaTOIETIONAPHOrO paKy 3MIHCHWIM MaTOTICTOJOTIYHE, TiCTOXIMIYHE i
IMYHOTiCTOXIMiYHE JOCIiIXKEHHS TpEeNaHo0ionTariB neyinku 90 XBOpHX, cepell HUX 53 0c0o0H 13 renaToUeToNIpHIM, 36 — XOJIaHT101IETIOIAPHAM
paxoM MediHkw, y 1 XBOpPOro iarHOCTyBaH 3MillIaHy TelaTo-X0JIaHTi10IeNIOISIPHY KapImHOMY. PiBeHB ekcripecii iMyHOTiCTOXiMIYHHUX MapKepiB
MyXJIMHHAMH KJIITHHAMH 1 IDIOIYy IMyHOIO3UTHBHUX KIITHUH Y MyXJMHI BU3HAYallM 3a JOMOMOroi0 (ortorudpoBoi moppomerpii. Berano-
BUIH, O y 47,22% XBOPHX Ha XOJIAHTIOLETIOMIPHUH paK MEdiHKH B MyXJIMHHUX KIITHHAX BU3HAYA€THCS eKcIpecis a-(eromporeiny, AFP-
IMyHONO3MTHBHI KJIITUHY CTaHOBIATH 17,25+9,67% 3aranbHoi rutoi KiiTiH myxinuad. He BusiBuimi nosutusHoi excripecii HepPar-1 kmituHamu
XOJIAHTIOLEIIOMSIPHOTO PAKy MEe4iHKH (Ha BiAMiHY BiJ FeaTOLEIIONAPHOI KapLMHOMMY, B Kii y 92,45% BuUnaKiB BUSHAYAETHCS IUTOILIA3MATHYHA
excnpecis HepPar-1 myxnuaaumu renarouutamu). Excrnipecito CK7 kiriTHHaMH X0NaHTiOLETIONAPHOT KapLUUHOMHE Bif3Hauwi y 97,22% xBo-
pux, excrpecito CK20 —y 45,29% xBopHX, IMyHONO3UTHBHI KJIITHHH CTaHOBIATE 43,55+9,93% 1 50,28+16,35% nutori myXJIMHA BiANOBITHO.
VY XonaHrionerospHiil KapInHOMI MiXk piBHSMH ekcripecii myximuHHuMH kiritnHamu AFP 1 CK7 BUSBHIN NIPSIMY CepeaHBOT CHITH KOPEISLiIo,
Mix piBHsmE excpecii AFP i CK20 — npsimuit cunmbHUMI 3B°s5130K, Mixk piBHeM ekcrpecii CK7 1 CK20 — HeraTuBHY c11a0K0i CHIIN KOPEJISIIIO.

Knrouoei cnosa: xonanzioyentonapuuil pax, excnpecis, Hep Par 1, a-gpemonpomein (AFP), yumokepamun 7, yumoxepamur 20.
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XapakTtepucTuka ypoBHsi 3kcnpeccun HepPar-1, ansda-peronporenna, uutokeparuHos 7 u 20
KJIETKAMH X0JIAHTHOLC/LTIJISIPHOTO PaKa B TPENAHOOHONTATAX NeYeHH

B. A. Tymanckuii, M. [. 3y6xo

C Lenbio onpeesieHns ypoBHs 9KCIIPECCUU UMMYyHorucToxumuieckux mapkepos HepPar-1, AFP, CK7, CK20, miomaan IMMYHOIIO3UTHBHBIX
KJIETOK B XOJIAHTHOIIEIUTIONISIPHOM PAKe MEYEeHN 1 MX OTIIMUYHIA OT TeNaToLEUTIONISIPHOTO paka MPOBEIEHO MaTOrHCTOIOTHYECKOE, THCTOXUMUYECKOE
¥ UIMMYHOTUCTOXHMHYECKOE HCCIIEIOBAHUE TPemaHoOnonTaroB nedyeHu 90 GONbHBIX, Cpen KOTOPBIX 53 MalMEHTOB CTPaJalli TeNaToeIUTIo-
JISIPHBIM, 36 — XOJIaHT HOIEIUTIOIIPHBIM PaKOM IedeHH, Y 1 G0JIbHOT0 JUarHOCTUPOBaHA CMEIIIAHHAS TeTIaTO-XOTaHTHOLEILTIONPHAS KapIIHHOMA.
YpOBeHb AKCIPECCHH IMMYHOTUCTOXMMUYECKHX MapKepOB OITyXOJIEBBIMH KJIETKAMH U IUIONIA b UMMYHOHO3UTUBHEIX OITyXOJIEBBIX KIETOK B
omyXoJu onpeaessuti Goronupporoit MopdhoMeTpue. YcTaHOBHIH, UTO Y 47,22% OGOJBHBIX XOJAHTHOIESIUTIONISAPHON KapIIMHOMOM TICYCHH B
OITyXOJIEBBIX KJIIETKAX OIpeNelsieTcsl dKenpeccust o-deronporenta, AFP-UMMYyHOIIO3UTHBHBIE KIIETKU cOCTaBisioT 17,25+9,67% oOeit mio-
maau kietTok omyxonu. He oOHapyxumy nonoxutensHoit sxcnpeccun HepPar-1 kiieTkaMu X0TaHTHOLETIONSPHOTO paka MedeHH! (B OTIUIHE
OT TeTaToIeIIIIOIIPHON KapIHHOMBI, B KOTOpoH B 92,45% ciydaeB omperenseTcs quToIIa3MaTindeckas sxcpeccust HepPar-1 omyxoneBsiMu
renaronuTamu). Jxcrpeccuss CK7 kiIeTkaMu X0NaHTHOLEIUTIONAPHOH KapIUHOMBI ycTaHoBIeHa y 97,22% GompHbIX, skcnpeccus CK20 —y
45,29% OONMBHBIX, UMMYHOIIO3UTHBHBIC KIIETKH COCTABIIOT 43,55+9,93% u 50,28+16,35% ruromaay ommyXoim COOTBETCTBEHHO. B XonaHrno-
LISJUTIOJISIPHON KapIIMHOME MEXIY YpOBHEM dKcipeccuu omyxoseBbiMu kietkamu AFP u CK7 ormedeHa nipsimast cpeiHeil CUITbl KOppessius,
Mexy ypoBaeM skcripeccun AFP nu CK20 — npsimast cuibHast CBsi3b, a MeXxay ypoBHeM akcripeccuu CK7 u CK20 — orpunarensHas ciaboii
CHITBI KOPPETALHS.

Knrwuegvie cnosa: xonaneuoyennonapuuiii pax, sxcnpeccus, HepPar-1, a-gpemonpomeun (AFP), yumoxepamun 7, yumoxepamun 20.
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n last years there is a trend towards to increasing of primary
liver cancer in the world, which includes hepatocellular
carcinoma (HCC) and cholangiocarcinoma (CC) among adults,
and hepatoblastoma among children. In the United States, in
the structure of primary cancers of the hepatobiliary system
hepatocellular carcinoma accounts for 80%, cholangiocarcinoma
- 10-20%; while among its subtypes cholangiocellular carcinoma
(CC) is 40%, cholangiocarcinoma porta hepatis (Klatskin tumor)
- 7%, extrahepatic (peripheral) cholangiocarcinoma - 53% [1].
For the differential pathomorphological diagnosis of hepato-
and cholangiocellular liver cancer the minimum immunohisto-
chemical panel is recommended, which is used for determining
of the expression of hepatocyte specific antigen by tumor cells
(HepPar 1), a-fetoprotein (AFP), polyclonal carcinoembryonic
antigen (rCEA) mucikarmin, cytokeratins (CK7, CK8, CK18,
CK19, CK20), in scientific researches, additionally, fetal liver
expression of proteoglycan is determined (glypican-3), Factor
XllIa, alpha-1-antitrypsin deficiency, thyroid transcription fac-
tor-1 (TTF-1), common antigen of acute lymphoblastic leukemia
(CD10), CD56 (NCAM), claudin, villin and mucin (MUCI,
MUC2, MUCH4) [2- 4].

Immunohistochemical (IHC) researches with trephine biopsy
puncture of the liver acquired special differential diagnostic
importance, because of the containing of a limited amount of
diagnostic material. Without them, it is almost impossible to
identify hepatoor cholangiocellular phenotype of solidcellular
and low-grade cancer, differential diagnosis is impossible when
a trephine biopsy doesn’t contain the characteristic patterns of
hepatocellular carcinoma or tubular pattern of cholangiocellular
cancer. Contradictory results of extended researches of last
years, outlined in modern manuals [2,3,5], have shown a great
variability of expression levels of HepPar-1, AFP, CK7, 8, 18, 19
and 20 by tumor cells of hepato- and cholangiocellular cancer,
so this problem needs to be further developed.

Aim of the study

To determine level of expression of immunohistochemical
markers HepPar-1, AFP, CK7, CK20 and area of immunoposi-
tive cells in cholangiocellular carcinoma of the liver and their
differences from hepatocellular carcinoma.

Materials and methods

A complex histopathological, histochemical and immu-
nohistochemical (IHC) methods was used in 90 patients. 53
(58.9%) patients had HCC and 36 (40%) — CC liver, in 1 patient
(1.1%) mixed hepato-cholangiocellular carcinoma was found.
The average age of patients with HCC was 59,6+11,32 years
(26-73 years), HTSK — 58,87+11,72 years (33-83 years). In
the control group only 5 patients with somatic diseases without
clinical, biochemical and morphological signs of liver damage
undergone liver biopsies.

Columns of trephine liver bioptats from patients with HCC
and CCK were fixed in 10% buffered formalin and embedded in
paraffin. With help of rotary microtome HM-3600 (MICROM
Laborgerate GmbH - Germany) serial 3-4 micron thick sections
were made for staining with hematoxylin and eosin, Van Gison
and Masson-tricolor and for IHC studies.
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Liver tissue in paraffin sections undergone IHC study in
accordance with standardized protocols after the temperature
antigen unmasking and suppression of endogenous peroxidase
activity. Primary antibodies and visualization system DAKO
EnVision + System («KDAKO», Denmark) with diaminobenzi-
dine (DAB)were used. Monoclonal antibodies CK7 were used
(Ks20.8 clone) to determine the cytokeratin profile of HCC
and CCK cells. Polyclonal antibodies CK20, cells of CCK
and HCC were marked with help of monoclonal antibodies
Hepatocyte Specific Antigen (HepPar-1 clone OCHI1ES) and
polyclonal antibodies against a-fetoprotein (AFP) (all reagents
are «DAKO», Denmark).

The level of expression of immunohistochemical markers by
tumor cells and the area of immunopositive tumor cells in the
tumor were determined by photo digital morphometry. To quan-
tify the expression level of HepPar-1, AFP, CK7 and CK20 in
each observation of liver cancer, micropreparates with the corre-
sponding immunopositive reaction were photographed by digital
camera «Olympus 3040 (Japan) in the Axioplan 2 microscope
(«Carl Zeiss», Germany) with an increasing of x200 in 5 fields
of view and subsequently analyzed using medical program of
digital image processing Image J [Rasband WS (1997-2012)].
Level of expression of the relevant immunohistochemical mark-
ers was determined in the plug Colour Deconvolution of this
program. According to the standard brightness scale the view
was graded quantitatively by A. Katayama et al. (2004) in points
(from 0 — white to 255 —black) and was divided into 4 categories:
negative reaction — 0-20 points; low level of expression —21-50
points; moderate level of expression — 51-100 points; high level
of expression — over 100 points.

Program Image J was used for morphometric measurements
of the area, which is occupied by Hep Par-1, AFP-, CK7- and
CK 20-immunopositive cells in the digital images of immuno-
histochemical hepato-and cholangiocellular liver cancer. Total
area of the expression of each listed marker was determined,
which was represented as a percentage ratio of immunopositive
pixels number of corresponding marker to the total number of
pixels in the image, expressed in %.

Statistical processing of the results was performed on a per-
sonal computer using program «STATISTICA® for Windows
6.0» (StatSoft Inc., License Ne AXXR712D833214FANS). The
average value (M), standard deviation (), the standard error of
the representativeness of the mean value (m) were calculated,
also the 95% confidence interval of the mean was calculated as
well. Correlation was identified by calculating of the Pearson’s
coefficient (for nonparametric data). Results were considered
as significant at p <0.05.

Results and discussion

Immunohistochemical studies results showed that cytoplas-
mic and nuclear expression of a-fetoprotein was determined in
malignant cells in 81.13% of patients with HCC and 47.22% of
patients with CC liver cancer. Alpha-fetoprotein is carcinoem-
bryonic protein and is produced in the liver and internal organs
of the yolk sac endoderm, as well as in the cells of malignant
tumors of the liver [6]. It was found that the level of AFP expres-
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sion by tumor cells and area of the AFP-immunopositive cells
in the CC is lower than in HCC of the liver. During analyzing
of the expression of AFP by CC cells it was found that 27.78%
of patients had moderate expression level of this glycoprotein
and was 68,51 + 15,09 points, in 19.44% of patients it was low
(34,62 £ 10,51 points), 52.78% of patients had negative level
of the AFP expression by CC cells (expression level was 6,51
+ 2,87 points).

With help of digital photo morphometry we found that the
area occupied by AFP-immunopositive cells was 17,25+9,67%
of the total area of cholangiocellular cancer cells. Accord-
ing to S.A. Geller, L.M. Petrovic et al. [2] data no more than
10% of CC liver are AFP-immunopositive; most part of the
pathologists notice that AFP is marker of hepatocellular liver
differentiation of malignant cells, however, the sensitivity of
this marker in the FCC, according to different authors, vary
from 15% to 70% [2,7].

HepPar-1 expression (Hepatocytes paraffin-1) normally
reacts with hepatocytes mitochondrial enzymes, renal tubular
epithelium and intestinal epithelium [8]. Positive expression
of HepPar-1 by cells in cholangiocellular liver cancer wasn’t
detected. Positive cytoplasmic expression of HepPar-1 by tumor
cells was detected in 92.45% of patients with hepatocellular
carcinoma [9], as well as in the tubular component of mixed
hepato-cholangiocellular carcinoma of the liver. Our results
are consistent with results of other researchers. According to
S.A. Geller, L.M. Petrovic et al. [2] and A. Lugli et al. [10] all
cholangiocarcinomas are HepPar-1-immunonegative, while
HepPar-1 expression is detected in 80-90% of hepatocellular
carcinomas [1,2], which indicates that expression of HepPar-1
is represented in some CC.

At the basis of using antibodies against cytokeratins for differ-
ential immunohistochemical diagnosis of primary liver cancer
in adults is the idea that the most likely source of hepatocellular,
cholangiocellular and mixed hepatocellular-cholangiocellular
carcinoma are hepatic progenitor cells localized in the tubules
Goering, which normally differentiate into hepatocytes and
cholangiocytes [4,11]. Consequently, tumor hepatocytes (as
normal) retain expression of low molecular cytokeratins 8 and
18 and cholangiocellular cancer cells (like cholangiocytes as as
well biliary ducts as cholangioles) characterized by expression
of cytokeratins 7, 19 and 20 [4].

Study of the expression of CK7 and CK20 by CC cells showed
the following. Positive cytoplasmic expression of CK7 by tumor
cells was detected in 97.22% of cholangiocellular carcinomas.
At the same time in 54.72% of the cases of CC, the high level
of CK7 expression was determined (114,03+11,53 points), in
31.17% of the patients moderate level of expression was found
(71,06£14,68 points), in 8.55% weak level of CK7 expression
by tumor cells was found (43,32+6,71 points), and in 2.78% of
patients CK7 expression in the tumor was negative (detection
limit was 10,99+3,71 points). Cytokeratin-7-positive cells were
unevenly distributed in malignant cholangiocellular tumors,
the average size of CK7-immunopositive cells in CCK was
43,55+9,93%. In accordance with our previously published re-
sults CK7 expression was also detected in 37.74% of HCC cases.
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According to information published by David J. Dabbs in
manual of diagnostic immunohistochemistry, the fetal hepato-
cytes contain cytokeratins CKS, 18 and 19; then after 10-th week
of gestation, they lose CK19, so mature hepatocytes express
only CK8 and CK18. Cholangiocytes of intrahepatic bile ducts
in the adult patients liver express CK7,8,18,19, and often are
CK20-immunonegative [3]. Expression of CK7 by CC tumor
cells is detected in the majority of CC and it is usually weakly
positive or negative in HCC [12], that is why CK7 considered
as the most appropriate marker of CC.

Our immunohistochemical researches shown that posi-
tive cytoplasmic expression of CK20 by CC tumor cells oc-
curs in 45.29% of patients. High expression level of CK20
(115,15+13,69 points) was observed in 24.27% of cases, in
11.17% of the patients moderate expression level of cytokera-
tin was found (81,76+16,48 points), in 9.85% of patients the
CK20 expression in CC was weak (33,32+7,61 points), in
54.08% of patients the CK20 expression in CC was negative
(only 8,51+2,89 points). Area of CK20-immunopositive cells
in CC was 50,28+16,35%. Expression of CK20 by HCC cells
was determined rarer — in 30.13% of patients [9].

Normally, CK20-positive cells were localized in the gastric
and intestinal epithelium, urothelium and Merkel cells of the
skin appendages. Despite the fact that CK20 seemed like an
intestinal epithelium marker, it is found in 20% of malignant
liver tumors [3]. According to A.D. Burt et al. data [1] pres-
ence of CK20-immunopositive cells in liver malignant tumors
is used for the differential diagnosis between primary hepato,
cholangiocellular carcinoma of the liver and liver metastasis
in colorectal cancer, stomach or other organs.

Expression levels of AFP, CK7, CK20, HepPar-1 and correla-
tions between them in CCK are shown in table 1.

Table 1
The expression levels of AFP, CK7, CK20,
HepPar-1 and correlations between them
in cholangiocellular liver cancer
Characteristic Cholangiocellular carcinoma
of expression AFP CK7 Ck20  [Hep Par 1
eve (A) (B) (C) (D)
The average
level 37,88+25,23|40,73+25,23 |50,28+16,35 0
of expression %
p <0,05
M 0,5
M 1
lMoc -0,1

Correlation analysis showed negative, weak force correlation
(the Pearson coefficient r = -0,1) between expression level of
CK7 and CK20 in the tumor cells in patients with CC. There was
direct correlation of medium strength (the Pearson coefficient r
=+0,5) between level of AFP and CK7 expression. And direct
strong bond (the Pearson coefficient r = +1) between level of
AFP and CK20 expression.
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Results

1. Expression of a-fetoprotein by tumor cells was determined
in 47.22% of patients with cholangiocellular liver carcinoma,
AFP-immunopositive cells constituted 17,25 + 9,67% of the
total area of tumor cells.

2. Expression of HepPar-1 cholangiocellular carcinoma cells
was not detected (unlike hepatocellular carcinoma, cytoplasmic
expression of HepPar-1was determined in 92.45% of the tumor
hepatocytes).

3. 97.22% of the patients with cholangiocellular carcinoma
expressed cytoplasmic CK7 in tumor cells, immunopositive cells
constituted 43,55 + 9,93% of carcinoma area.

4. Expression of cytoplasmic CK20 was determined in cells
0f45.29% of patients with cholangiocellular carcinoma, immu-
nopositive cells constituted 50,28 + 16,35% of the tumor area.

5. Weak force correlation (the Pearson coefficient r = -0,1)
was founded between expression level of CK7 and CK20 in the

tumor cells in patients with CC. There was direct correlation of
medium strength (the Pearson coefficient r =+0,5) between level
of AFP and CK7 expression. And direct strong bond (the Pearson
coefficient r = +1) between level of AFP and CK20 expression.

Conclusion

The main immunohistochemical difference between cholan-
giocellular carcinoma and hepatocellular carcinoma is the lack
of HepPar-1 expression by its cells, and also more than 2-fold
lower level of expression of a-fetoprotein. Variable level of ex-
pression of cytokeratins in cholangiocellular and hepatocellular
carcinoma is likely due to the presence of various impurities
clones with abnormal cholangiosimilar and hepatosimilar cel-
lular differentiation. The resulting comparative data should be
considered in the differential diagnosis of immunohistochemi-
cal cholangiocellular and hepatocellular carcinoma in trephine
biopsy of the liver with limited diagnostic material.
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